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(54) Apparatus for filtering a fluid 

(57) According to the apparatus, removables .12 
trapped by a first filter film 1 0 are used as a second filter 
film 13, and clogging of the first filter film 10 is pre- 
vented, and an external force such as bubbles is applied 
to the second filter film 13 to maintain filtering capacity. 
And when removables are mixed with the filtered water, 



the filtered water is recirculated again to the tank in 
which the wastewater is stored, and after it is checked 
that a desired inclusion rate has been reached filtration 
is started again. 
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Description 

[0001] This invention relates to an apparatus for fil- 
tering a fluid. 

[0002] Generally, when grinding and polishing or 
milling of inorganic or organic solids such as metals and 
ceramics is carried out, fine particles are generated. 
These fine particles are generally washed away by 
means of a fluid such as water and discharged as 
wastewater or sewage. This invention relates to a sys- 
tem for reusing industrial wastewater. 
[0003] Reducing industrial waste is a serious cur- 
rent ecological theme now and is an important business 
issue for the 21st century. Among industrial waste, there 
are various kinds of wastewater and sewage. 
[0004] In the following description, water or other 
fluid substances containing matters to be removed will 
be called wastewater. Such wastewater has removable 
matters extracted by an expensive filtration processing 
apparatus or the like; the wastewater filtered becomes 
clean and is reused. Wastewater containing unremova- 
ble matters is further processed or disposed as indus- 
trial waste. Filtered water may be reused or returned to 
nature. 

[0005] However, because of high plant costs related 
to running a filtration process, employing these appara- 
tuses poses a very difficult problem. 
[0006] Also, high costs of sewage treatment are a 
serious problem, and therefore, a system with low initial 
cost and low running cost is urgently needed. 
[0007] As an example, wastewater treatment in the 
semiconductor field will be described below. Generally, 
when grinding or polishing a metal, semiconductor or 
ceramic sheet, such factors as limiting temperature 
increases of equipment, improving lubrication, and pre- 
venting adhesion of waste produced by grinding and 
cutting the sheet are considered, and a fluid such as 
water is supplied to the sheet 

[0008] When semiconductor wafers are formed of 
ingot by grinding and slicing the ingot into wafers, or 
when a semiconductor wafer, which is a sheet of a sem- 
iconductor material, is diced or back-grinded, pure 
water is supplied. For preventing a temperature rise of a 
dicing blade in a dicing apparatus and for preventing 
dicing waste from adhering to the wafer, pure water is 
made to flow on the semiconductor wafer, or a nozzle 
for discharging water is mounted so that pure water will 
strike the blade and the wafer. Also, when the thickness 
of a wafer is reduced by back-grinding, pure water is 
supplied for similar reasons. 

[0009] Wastewater containing semiconductor wafer 
grinding waste or polishing waste is filtered and thereby 
turned into clean water and returned to nature or 
reused, and concentrated wastewater is collected. 
[0010] At present, there are two semiconductor 
manufacturing methods for processing wastewater con- 
taining mainly Si waste: a coagulating sedimentation 
method, and a method combining filtration and a centrif- 



ugal separator. . 

[0011] In the coagulating sedimentation method, 
PAC (poly-aluminum chloride) or A12 (S04) 3 (band 
sulfate), for example, is mixed with wastewater as a 
5 coagulant Si reactants are produced, and the wastewa- 
ter is cleaned by removing those reactants. 
[0012] In the method of combining filtration and 
centrifugal separation, wastewater is filtered, and the 
concentrated wastewater is put in a centrifugal separa- 
te? tor and collected as sludge. Water obtained by filtering 
the wastewater is discharged into nature or reused. 
[0013] As shown in Fig. 14, wastewater produced 
during dicing is collected in a raw water tank 201 and 
fed by a pump 202 to a filtering apparatus 203. Because 
is the filtering apparatus 203 is fitted with ceramic or 
organic filters F, filtered water is fed through a pipe 204 
to a water tank 205 and reused, or it is discharged to the 
environment. 

[0014] Since the filters F gets clogged, the filtering 

20 apparatus 203 is periodically washed. This is accom- 
plished by, for example, closing a valve B1 on the raw 
water tank 201 , opening a valve B3 and a valve B2 for 
feeding washing water to the raw water tank 201, and 
back-washing the filters F with water from the water tank 

25 205. Wastewater with highly concentrated Si waste is 
returned to the raw water tank 201 . Concentrated water 
in a concentrated water tank 206 is transported through 
a pump 208 to a centrifugal separator 209, and is sepa- 
rated by the centrifugal separator 209 into sludge and 

30 liquid. The sludge containing Si is collected in a sludge 
collecting tank 21 0, and the liquid is collected in a liquid 
tank 211. Also, water of the liquid tank 21 1 in which sep- 
arated liquid is collected is transported through a pump 
212 to the raw water tank 201 . 

35 [0015] Similar methods to those above have also 
been employed in the collection of waste produced by 
grinding and polishing solids and sheets having metal 
materials such as Cu, Fe, Al as their main waste mate- 
rial and solids and sheets made of inorganic materials 

40 such as ceramics. 

[0016] In the coagulating sedimentation method, a 
chemical as a coagulant is mixed with the filtered water. 
However it is very difficult to determine the necessary 
and sufficient amount of chemical that the Si waste will 

45 completely react with, and inevitably excess chemical is 
introduced and some chemical will remain unreacted. In 
contrast, if the amount of chemical is low, not all the Si 
waste will coagulate and some Si waste will remain in 
the solution. 

so [0017] When the amount of chemical is excessive, 
some chemical remain in the supernatant liquid. The 
supernatant liquid may not be reusable because of pos- 
sible undesirable chemical reactions with the excess 
chemical. For example, filtered water with the excess 

55 chemical cannot be reused on a wafer during dicing, 
because it causes an undesirable chemical reaction. 
[0018] Floe, a reactant of chemical and silicon 
waste, is produced as a suspended solid. For forming 



2 



3 



EP 1 055 445 A2 



4 



floe, the pH conditions are strict; pH of about 6 to 8 must 
be maintained using an agitator, a pH measuring appa- 
ratus, a coagulant pouring device and control devices. 
For example, for a wastewater processing capacity of 
3m 3 /hour, a tank with a diameter of 3 meters and a 
depth of 4 meters (a sedimentation tank of about 1 5 m 3 ) 
would be necessary, and it becomes a large system 
requiring an installation area of about 1 1 meters x 1 1 . 
[0019] Furthermore, some floe may not settle and 
drift out of the tank, making the collection difficult 
Hence, there are problems such as a high initial cost of 
the filtration system because of the plant size, difficul- 
ties of reusing the filtered water, and a high running cost 
of the system because a chemical is used. 
[0020] The reuse of water is possible with the 
method combining filtration and a centrifugal separator 
of 5m 3 / hour because filters F (those made from 
polysulfone fiber, called UF modules, or ceramic filters) 
are used in the filtering apparatus 203. However, four fil- 
ters F are installed in the filtering apparatus 203, and 
because the life of the filters F is about a year, it is nec- 
essary to replace the expensive (approximately 500,000 
yen/unit) filter at least once a year. Furthermore, the 
load on the motor of the pump 202 for applying water to 
the filtering apparatus 203 is large because the filtration 
method is such that the filters F are of a pressurized 
type, and the pump 202 is a high-capacity type. Of the 
wastewater passing through the filters F, about 2/3 is 
returned to the raw water tank 201. Also, because 
wastewater containing silicon waste is transported by 
the pump 202, the internal walls of the pump 202 are 
scratched, cutting the life of the pump 202 short. 
[0021] Hence, the cost of electricity for the motor is 
high and the running cost is also very high because 
there are replacement costs of the pump P and the fil- 
ters F. Fig. 1 2 shows comparative data of the above sys- 
tem and a system of the invention described in the 
disclosure below. There are problems such as the size 
of the system, replacement of the filters, washing of the 
filters, and running costs. 

[0022] To remove solid matter damaging to the 
earth's environment as much as possible, various 
devices must be added, and therefore, the filtration sys- 
tem, must necessarily becomes large, leading to enor- 
mous initial costs and running costs. 
[0023] The invention provides a simple filtering 
apparatus by which clean water can be obtained effec- 
tively. 

[0024] The invention can solve the above-men- 
tioned problems by removing removables included in a 
fluid with a filter wade from at least some of those 
removables. 

[0025] When a filter is made with removables, it is 
possible to form filter pores even smaller than the 
removables constituting the filter. Therefore it is possible 
to extract still smaller removables by way of these small 
pores. 

[0026] The invention can pass a fluid including 



removables through a first filter and form on the first fil- 
ter surface a second filter consisting of the removables. 
The second filter can thereby remove other removables 
from the fluid. 

5 [0027] On the first filter surface, a second filter 
made up of smaller pores than the pores of the first filter 
can be made to improve the filtering performance. 
[0028] The invention can also recirculate a fluid 
including removables through a first filter to form on the 

10 first filter surface a second filter consisting of the remov- 
ables. 

[0029] As a result of recirculation, a second filter 
made up of smaller pores than the pores of the first filter 
grows on the first filter, and because small removables 
is having passed through the first filter are also recircu- 
lated, the second filter is able to catch even smaller 
removables having passed through the pores of the first 
filter. 

[0030] The first filter or the second filter can accom- 

20 modate removables of different sizes. 

[0031] The layered first and second filters with 
pores can pass fluid through and are able to catch small 
removables of different sizes in the wastewater. 
[0032] The removables can have a particle diame- 

25 ter distribution having two peaks and the pores of the 
first filter can have a size between the two peaks. 
[0033] With the pores of the first filter being 
between the two peaks, removables of the larger parti- 
cle diameter are first trapped. Then as trapped remova- 

30 bles are layered on the first filter in various 
arrangements, a second filter with smaller pores is 
formed. The second filter is then able to pass fluid and 
catch smaller removables. 

[0034] The invention can detect with a detecting 
35 means the concentration of removables in the fluid 
passing through the first filter and can stop the recircu- 
lation when the concentration falls below a predeter- 
mined value. 

[0035] A filtered fluid with mixtures of small remov- 
40 ables can be recirculated to create a filter that will catch 
even those small removables. Therefore, by monitoring 
the fluid for a predetermined degree of concentration of 
removables as the fluid is recirculated, the fluid can be 
filtered to a target filtering accuracy. 
45 [0036] The invention can further detect with a 
detecting means the concentration of removables in the 
fluid passing through the first filter, and can restart the 
recirculation when the concentration rises above a sec- 
ond predetermined value. 
so [0037] If the first filter breaks down or the second fil- 
ter crumbles, the filtered water will contain removables 
that should have been filtered out, and this will create a 
problem during reuse. However, if a failure is detected, 
recirculation can be started immediately. This will pre- 
ss vent producing filtered water containing removables that 
should have been filtered. 

[0038] The invention also can suck the fluid through 
the first filter. 
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[0039] For a sucking type, the reservoir tank of an 
open type can be used in which the fluid is stored and 
the filters are immersed. For a pressurized type, the res- 
ervoir tank must be sealed, and hence, this requires a 
complicated construction. 

[0040] An external force may be applied to the sec- 
ond filter surface. Because the second filter consists of 
removables that have aggregated, "rf an external force is 
applied, it is possible to remove the whole of the second 
fitter or a surface layer of the second filter to refresh and 
maintain the filtering performance. 
[0041] The removables of the second filter surface 
can be desorbed with an external force. It is possible to 
desorb removables constituting a cause of clogging or 
forming gaps, and provide passages for fluids. 
[0042] The first filter can be made of a polyolefin 
high polymer. The first filter can have resistance to alka- 
lis and acids, and therefore, even fluids with mixed 
chemicals can be filtered. Also, coagulating sedimenta- 
tion is possible with the first filter still immersed. 
[0043] The removables can be inorganic solids or 
organic solids. 

[0044] Namely a first aspect of the apparatus is an 
apparatus for filtering an object in a fluid, comprising : 

a first filter; and 

a second filter made of a deposit formed on the first 
fitter so as to cover a surface of the first filter, 
wherein the apparatus is disposed in a path 
wherein a fluid including removables pass so as to 
filter the removables and thereby to remove the 
removables from the fluid. 

[0045] A second aspect of the apparatus is an 
apparatus for filtering an object in a fluid according to 
the first aspect, wherein the deposit which constitutes 
the second filter is made of at least a part of the remov- 
ables. 

[0046] A third aspect of the apparatus is an appara- 
tus for filtering an object in a fluid according to the first 
aspect, wherein the filter comprises: 

the first filter having a clearance forming an inner 
space; 

the second filter deposited on an outer surface of 
the first filter; and 

a means for sucking the fluid out of the inner space. 

[0047] A fourth aspect of the apparatus is an appa- 
ratus for filtering an object in a fluid according to the first 
aspect, wherein 

said filter comprises: 

a first filter comprises a flame body and 2 pieces of 
fitter film supported by the flame body and formed 
on a front face and a bottom face of the flame body 
so as to have a clearance corresponding to the 
thickness of the flame body and to face each other 



through the clearance forming an inner space; 

a second fitter deposited on an outer surface of the 

first filter; 

a pipe formed in the flame body; and 
5 a sucking means for sucking the fluid out of the 

inner space through the pipe. 

[0048] A fifth aspect of the apparatus is an appara- 
tus for filtering an object in a fluid according to the fourth 
10 aspect, wherein the fitter further comprises a spacer for 
dividing the inner space into a plurality of sections 
extended longitudinally so that the fluid is sucked 
through the sections. 

[0049] A sixth aspect of the apparatus is an appara- 
15 tus for filtering an object in a fluid according to the first 
aspect, wherein said filter comprises: 

a first fitter formed on a side surface of a cylindrical 
body having a bottom; and 
20 a second filter depositted on an outer surface of the 
first fitter; 

a pipe formed in the flame body; and 

a sucking means for sucking the fluid out of the 

inner space through the pipe. 

25 

[0050] A seventh aspect of the apparatus is an 
apparatus for filtering an object in a fluid according to 
the sixth aspect, wherein 

30 said filter is rotatable along an axis of the cylindrical 
body. 

[0051] An eighth aspect of the apparatus is an 
apparatus for filtering an object in a fluid according to 
35 the first aspect, wherein 

said filter immersed in a tank in which the fluid 
including removables is held. 

40 [0052] A ninth aspect of the apparatus is an appara- 
tus forfiltering an object in a fluid according to the eighth 
aspect, wherein 

said second fitter is a filter formed by causing the 
45 fluid including removables circulating. 

[0053] A tenth aspect of the apparatus is an appa- 
ratus for filtering an object in a fluid according to the 
eighth aspect, further comprising: 



a first transporting means for taking out the fluid in 
which a part of removables is removed; 
a second transporting means for supplying the fluid 
into the tank again; 
55 a third transporting means for collect or taking out 
the fluid; and 

a means for switching the first to third transporting 
means so as to transport the fluid taken out of the 
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first transporting means to anyone of the second 
and third transporting means. 

[0054] An eleventh aspect of the apparatus is an 
apparatus for filtering an object in a fluid according to 5 
the tenth aspect, wherein said switching means com- 
prises a step of circulating the fluid for a constant time 
since starting removing by means of said first and sec- 
ond transporting means. 

[0055] An twelfth aspect of the apparatus is an 
apparatus for filtering an object in a fluid according to 
the eleventh aspect, wherein said switching means is 
formed so as to collect or exhaust the fluid in which the 
removables are removed through the first and third 
transporting means after a constant time since starting. 
[0056] A thirteenth aspect of the apparatus Is an 
apparatus for filtering an object in a fluid according to 
the tenth aspect, further comprising a step for detecting 
an inclusion degree of removables included In the fluid 
passing through the filter, wherein the fluid is circulated 
through the first and second transporting means by the 
switching means, based on a result detected by the 
detecting means by the time point when the detected 
degree has fallen below a first constant value, and then 
the fluid in which removables is removed is collected 
through the first and third transporting means by the 
switching means after the time point when the detected 
degree has fallen below a first constant value. 
[0057] A fourteenth aspect of the apparatus is an 
apparatus for filtering an object in a fluid according to 
the tenth aspect, wherein said switching means is con- 
trolled so as to be able to stop the fluid supply Into the 
tank while circulating, further to start the fluid supply 
into the tank after finishing the fluid circulation. 
[0058] A fifteenth aspect of the apparatus is an 
apparatus for filtering an object in a fluid according to 
the tenth aspect, further comprising a step for detecting 
an inclusion degree of removables included in the fluid 
passing through the filter, wherein the fluid is circulated 
through the first and second transporting means by the 
switching means, based on a result detected by the 
detecting means at the time point when the detected 
degree has exceeded above a second constant value. 
[0059] A sixteenth aspect of the apparatus is an 
apparatus for filtering an object in a fluid according to 
the fifteenth aspect, wherein the means for detecting is 
disposed on anyone of the first and third transporting 
means. 

[0060] A seventeenth aspect of the apparatus is an 
apparatus for filtering an object in a fluid according to 
the first aspect, further comprising a means for applying 
an external force to a surface of the filter so that a con- 
stituent of the second filter can be moved. 
[0061] A fourth aspect of the apparatus is an appa- 
ratus forfiltering an object in afluid according to the sev- 
enteenth aspect, wherein said means for applying an 
external force is driven intermittently. 
[0062] A nineteenth aspect of the apparatus is an 



apparatus for filtering an object in a fluid according to 
the seventeenth aspect, wherein said means for apply- 
ing an external force is a means of applying gas flow 
along a surface of the first filter. 

[0063] A twentieth aspect of the apparatus is an 
apparatus for filtering an object in a fluid according to 
the seventeenth aspect, wherein said means for apply- 
ing an external force comprises a means for applying a 
force so as to make a part of the constituent of the sec- 
ond filter released. 

[0064] A twenty first aspect of the apparatus is an 
apparatus for filtering an object In a fluid according to 
the seventeenth aspect, wherein said filter is disposed 
in perpendicular direction and said external force com- 
prises a raising force of a bubble. 
[0065] A twenty second aspect of the apparatus is 
an apparatus forfiltering an object in a fluid according to 
the seventeenth aspect, wherein said means for apply- 
ing an external force comprises a means for applying a 
mechanical vibration. 

[0066] A twenty third aspect of the apparatus is an 
apparatus for filtering an object in a fluid according to 
the seventeenth aspect, wherein said means for apply- 
ing an external force comprises a means for generating 
a sonic wave. 

[0067] A twenty fourth aspect of the apparatus is an 
apparatus for filtering an object in a fluid according to 
the seventeenth aspect, wherein said means for apply- 
ing an external force comprises a means for generating 
a flow of the fluid. 

[0068] A twentieth fifth aspect of the apparatus is an 
apparatus for filtering an object in a fluid according to 
the first aspect, wherein said first filter is made of poly- 
olefin high polymer. 

[0069] A twentieth sixth aspect of the apparatus is 
an apparatus forfiltering an object in a fluid according to 
the first aspect, wherein said first filter has an uneven 
surface. 

[0070] A twentieth seventh aspect of the apparatus 
is an apparatus for filtering an object in a fluid according 
to the first aspect, wherein said first filter has a bag 
typed filter in which clearance is formed and in which 
suction pipe for sucking is inserted. 
[0071 ] A twenty eighth aspect of the apparatus is an 
apparatus for filtering an object in a fluid according to 
the first aspect, wherein said second filter comprises at 
least one element of Si, SiGe, AI 2 O f Si oxide, metal 
oxide, and II a - Vlla.llb -Vllb group of elements. 
[0072] A twentieth ninth aspect of the apparatus is 
an apparatus forfiltering an object in a fluid according to 
the twenty eighth aspect, wherein said second filter 
comprises Si. 

[0073] A thirtieth aspect of the apparatus is an 
apparatus for filtering an object in a fluid according to 
the twenty eighth aspect, wherein said second filter 
comprises mainly flake type of Si. 
[0074] A thirty first aspect of the apparatus is an 
apparatus for filtering an object in a fluid according to 



15 



20 



25 



30 



35 



40 



45 



50 



5 



# • 

9 EP 1055 445 A2 10 



the twentieth eighth first aspect, wherein said second fil- 
ter comprises a mechanical processing waste gener- 
ated in the mechanical processing step. 
[0075] A thirty second aspect of the apparatus is an 
apparatus for filtering an object in a fluid according to 
the first aspect, further comprising a means for coagu- 
rating sedimentation the fluid including removables. 
[0076] A thirty third aspect of the apparatus is an 
apparatus for filtering an object in a fluid according to 
the thirty second aspect, wherein said means for coag- 
u rating sedimentation comprises a sedimentation 
agent 

[0077] A thirty fourth aspect of the apparatus is an 
apparatus for filtering an object in a fluid according to 
the thirty second aspect, further comprising a plurality 
of drains established to the tank and being different 
height so that the coagurating sedimented fluid can be 
drained at each of the layers. 

[0078] A thirty fifth aspect of the apparatus is an 
apparatus for filtering an object in a fluid according to 
the thirty second aspect, further comprising a drain at 
the bottom of the tank and collecting means for collect- 
ing concentrated fluid or sedimented layer out of the 
drain. 

[0079] Removables may comprise many kinds of 
form, such as flake typed Si. Hence, a good filter can be 
obtained without blocking. 

[0080] If the removables are solids, small gaps of 
various shapes can be formed by the particles of differ- 
ing diameter sizes. Consequently, smaller removables 
can be trapped and also more passages for fluid can be 
provided. 

[0081] The invention will be further described by 
way of example with reference to the accompanying 
drawings, in which: 

Fig. 1 shows a filter film of an embodiment of the 
invention. 

Fig. 2 shows a filter film of an embodiment of the 
invention. 

Fig. 3 shows a particle diameter distribution of sili- 
con waste in wastewater produced during dicing. 
Fig. 4 shows an exemplary filtering method of the 
invention. 

Fig. 5 shows an exemplary filtering device used in 
the invention. 

Fig. 6 shows an exemplary filtering device used in 
the invention. 

Fig. 7 shows an exemplary filtering operation of Fig. 
5 and Fig. 6. 

Fig. 8 shows a system view illustrating an exem- 
plary filtering method of the invention. 
Fig. 9 shows a system in which an exemplary filter- 
ing method of the invention isused for a dicing 
apparatus. 

Fig. 1 0 shows a system view illustrating an exem- 
plary filtering method of the invention. 
Rg. 1 1 shows an exemplary grinding or polishing 



method such as back-grinding. 
Rg. 12 shows data for comparing an exemplary fil- 
tering system of the invention with a conventional 
apparatus. 

5 Fig. 13 shows a mobile maintenance system for the 

filtering apparatus of the present invention. 
Rg. 14 shows a conventional filtering system. 

[0082] This invention can remove removables 
w (waste matter) from wastewater with a filter made of 
removables. The wastewater can contain mixed metal, 
inorganic or organic removables. Removables are pro- 
duced when slicing a crystal ingot into wafer form, when 
dicing, when back-grinding, when performing CMP 
is (Chemical-Mechanical Polishing) or polishing a semi- 
conductor wafer. 

[0083] Examples of removables are St, Si oxide, Al, 
SiGe, organics such as sealing resin, and other insulat- 
ing materials and metal materials. GaAs in compound 

20 semiconductors, would also be included. 

[0084] Recently, dicing technique has been 
employed with CSP (Chip Scale Package) manufacture. 
In dicing the surface of a wafer is coated with a resin 
and the sealed resin and wafer are diced together. Also, 

25 semiconductor chips are placed in the form of a matrix 
on a ceramic substrate, covered with a resin including 
the ceramic substrate, and the sealed resin and ceramic 
substrate are diced. Removables arise during those dic- 
ing processes. 

30 [0085] Removables are also produced outside the 
semiconductor field. For example, in industries using 
glass such as liquid crystal paneis, panels of EL display 
devices and so on, glass waste as removables is pro- 
duced when glass substrates are diced or substrate 

35 side faces are ground . Electric power companies and 
steel companies use coal as fuel. Fine particles arising 
from coal constitute removables, and fine particles 
mixed with smoke emerging from chimneys constitute 
removables. The same goes for fine particles arising 

40 from the processing of ores, the processing of precious 
stones, and the processing of gravestones. Also, metal 
waste produced when working with a lathe or the like, 
and ceramic waste produced during dicing and polish- 
ing ceramic substrates and the like also constitute 

45 removables. 

[0086] Removables arise when substances are pol- 
ished, ground or milled, and a fluid such as water or a 
chemical is supplied to remove the removables. Conse- 
quently removables are mixed into this fluid. 

so [0087] The invention will be explained with refer- 
ence to Fig. 1 through Rg. 3. Removables can be vari- 
ous things, but the description below will assume that 
an exemplary fluid is water and that removables from 
cutting, grinding, polishing, and milling processes are 

55 included in the water. 

[0088] Fig. 1 shows a first filter film 10 and a filter 
pore 1 1 . Films formed in layers on exposed parts of the 
filter pores 1 1 and the surface of the first filter film 1 0 are 
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removables 12. The removables 12 are divided into 
large removables 12A and small removables 128, which 
can pass through the filter pores 1 1 . Black circled dots 
represent the small removables 12B. 
[0069] Filter films usable in principle are either 5 
organic high polymers such as a polyolefin high polymer 
film or ceramics. Examples below use polyolefin high 
polymers as fitters. 

[0090] Wastewater containing mixed removables is 
located above the first filter film 10 of Fig.1 , and filtered 10 
water filtered by the first filter film 1 0 is located below the 
first filter film 10. Because wastewater is made to flow in 
the direction of the arrows, and the wastewater is fil- 
tered using the filter film 10, the water would descend 
naturally, but it can be pressurized or made to move is 
downward in the figure. The wastewater is sucked from 
the side where the filtered water is. Although the first fil- 
ter film 10 is disposed horizontally, it may alternatively 
be disposed vertically as shown in Fig. 7. 
[0091] As a result of the wastewater being pressu- 20 
rized or sucked through the filter film as described 
above, the wastewater passes through the first filter film 

10. The large removables 12A, which cannot pass 
through the filter pores 1 1 , remain on the surface of the 
first filter film 10. 25 
[0092] A layer resulting from removables being 
trapped and remaining on the surface of the first filter 
film 10 is utilized as a second filter film 13. 

[0093] Removables arising from machining work 
such as grinding, polishing or milling are distributed in 30 
size (particle diameter) over a certain range, and fur- 
thermore the shapes of individual removables are differ- 
ent. Removables are suspended randomly in the 
wastewater in which the first filter film 10. is immersed. 
Large removables and small removables move toward 35 
the filter pores 11 in a random fashion. Initially, the 
removables 12B smaller than the filter pores 11 pass 
through, but the removables 12A larger than the filter 
pores 1 1 are trapped. The large removables 12A on the 
surface form a first layer of a second filter film 13, and 40 
this layer forms filter pores smaller than the filter pores 

11, and removables ranging from the large removables 
12A to the small removables 12B are trapped by these 
smaller filter pores. Because the shapes of the individ- 
ual removables are different, gaps of various shapes 45 
form between the deposited removables, and water 
moves through those gap passages and is filtered. 

[0094] The second filter film 1 3 gradually grows as 
it randomly catches large removables 12A to small 
removables 12B, and starts to trap small removables so 
12B while providing passages for water (fluid). Further- 
more, because the removables of the second filter film 
13 just remain on the layers and are easily movable, 
surface layers of the second filter film 13 can be simply 
resuspended to the wastewater side by passing bubbles ss 
through the vicinities of the layers, applying a water flow, 
applying sound or ultrasonic wave, applying a mechani- 
cal vibration, or rubbing with a squeegee, for example. 



That is, even when the filtering capacity of the second 
filter film 13 drops, the capacity can be restored simply 
by applying an external force to the second filter film 
13The filtering capacity is degraded mainly by clogging, 
and the removables responsible for clogging on the sur- 
face layer of the second filter film 13 can be easily 
resuspended back into the fluid, and the clogging can 
be ameliorated. 

[0095] However, when the first filter film 1 0 is newly 
installed, because no layer of removables 12 (second fil- 
ter film 13) is formed on the surface of the first filter film 
10, or when the second filter film 13 layer has formed 
only a thin layer on the first filter film 10, the small 
removables 1 2B pass through the filter pores 1 1 . The fil- 
tered water is recirculated to the side where the waste- 
water is stored and monitored to confirm that the small 
removables 1 2B are being trapped by the second filter 
film 13. Through such process, small-size removables 
like the small removables 12B passing through the fil- 
ters are gradually trapped, and the wastewater is filtered 
to a predetermined cleanliness. 

[0096] The above-mentioned confirmation can be 
faciliated if a detecting means like a light sensor 67 
shown in Fig. 8 is provided so that the concentration of 
the removables can be sensed. 

[0097] When the second filter film 13 has not 
formed or when the small removables 1 2B remain in the 
filtered water, the filtered water is returned to the waste- 
water side. During recirculation, the removables 12 
trapped by the filter pores 1 1 grow in layer to form a film, 
and the second filter film 13 on the surface of the first fil- 
ter film 10 provides various filter pore diameters and 
gradually traps removables of small particle diameters 
to large particle diameters. The film gradually becomes 
thicker and traps the small removables 12B having 
passed through the first filter film 1 0 and other remova- 
bles of about the same size as and also smaller than the 
small removables 12B, and the filtered water becomes 
clean with almost no removables mixed it. 
[0098] Fig. 2 shows a state where small removables 
12B are trapped. After the confirmation that removables 
of a desired size are not mixed in with the filtered water 
(that they have become smaller than the predetermined 
concentration ) , the filtered water can be reused. Alter- 
natively, the filtered water may be returned to nature. 
[0099] When the small removables 12B remain in 
the filtered water, this filtered water may not be 
returned, but may be moved to another tank. After it is 
confirmed that those small removables 12B and remov- 
ables of about the same size as those small removables 
12B are trapped, the filtered water may be reused or 
returned to nature. 

[01 00] The wastewater stored above the second fil- 
ter film 13 is gradually concentrated. 
[0101] Fig. 3 shows a particle diameter distribution 
of waste arising during dicing of a Si wafer. It is distrib- 
uted over a range of about 0.1 ujti to 200um. 
[0102] Because the particle diameter distribution 
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measuring device could not detect particles smaller 
than 0.1 ujn, the distribution of waste smaller than 
0.1 u.m is not shown. In practice, particles smaller than 
this exist and are filtered effectively. In experiments, it 
was found that when wastewater containing waste is fil- 5 
tered, the waste formed on the first filter film and 
trapped waste of below 0.1 um. 

[0103] For example if waste smaller than 0.1 u.m are 
to be extracted, it is normal to employ a filter formed with 
pores smaller than this size. However, even if filter pores 10 
of a size between a peak distribution of large particle 
diameters and a peak distribution of small particle diam- 
eters are used, waste of below 0.1 urn can still be 
trapped. 

[01 04] Conversely, if there was a single peak of par- is 
tide diameter of the removables at 0.1 ujti, the filter 
would probably be clogged quickly. As can be seen from 
Fig. 3, two peaks - a large particle diameter and a small 
particle diameter- appear, and as a result of this the fil- 
tering capacity is increased. When observed with an 20 
electron microscope, it is found that the shapes of the 
cutting waste are diverse. Evidently, because there are 
at least two particle diameter peaks and the shapes of 
the cutting waste are diverse, various gaps form 
between waste particles to provide passages for filtered 25 
water, and consequently there is little clogging and a fil- 
ter with a large filtering capacity is realized. 
[0105] A filter of average pore diameter 0.25u.m was 
used as the first filter film 10. However if the distribution 
appears to shift to the right or to the left to the one 30 
shown in Fig. 3, the pore diameter of the filter may be 
changed according to that distribution. For example, if it 
appears to shift to the right, a pore diameter larger than 
0.25jim may be employed. Generally, if the pore diame- 
ter is increased, the number of removables passing 35 
through the filter film increases, but if the time for which 
filtered water is returned to the wastewater is extended, 
almost all can be trapped by the second filter film 13. 
Naturally, if the pore diameter of the filter is made 
smaller, the time needed to filter small removables 40 
becomes shorter. 

[0106] Fig. 4 is an exemplary schematic of filtered 
water being returned to the wastewater side. Fig. 4 
shows a raw water tank 20 or means (outer frame) for 
fixing the filters and a filter film 21 . 45 
[0107] The tank 20 (reservoir vessel)stores waste- 
water 22 above the filter film 21, and stores filtered 
water 23 below the filter film 21 . The filtered water 23 is 
transported to various places by a pump 24 and 
directed by a switching valve 25. Because there are so 
removables passing through the filter film 21 , the valve 
25 is switched so that filtered water is returned to the 
tank 20. The filtered water is checked, and when the 
concentration of removables reaches a desired value, or 
when removables are virtually all removed, the valve 25 55 
is switched and filtered water is made to flow to the pipe 
26. The resultant filtered water flowing to the pipe 26 is 
a water free from removables or a filtered water of a 



desired concentration that can be reused. It can also be 
returned to nature as clean water. Filtered wastewater 
used for dicing can be used for dicing again. It can also 
be reused as water for washing solder or back-grinding, 
or cooling water. 

[0108] In Fig. 4, suction was employed as a method 
for passing wastewater through the filter but there are 
other methods such as gravity flow method and pres- 
sure method from the wastewater 22 side. Suction or 
pressurization technique can increase the filtering 
capacity. 

[0109] The tank 20 is attached to pipes 27 and 28 
and is sealed together. Filtration becomes possible if 
the pipe 27 side is pressurized or suction is applied with 
the pump 24. In this example filter device is disposed in 
a path through which water passes. 
[0110] Fig. 5 through Fig. 8 illustrate a filtering 
device 35, which is placed or immersed in a raw water 
tank 50. 

[01 1 1 ] Fig. 5a shows a frame 30 shaped like a pic- 
ture frame, and filter films 31 and 32 fixed in place to 
face each other. Rite red water fills an inside space 33, 
enclosed by the frame 30 and the filter films 31 and 32, 
and transported through a pipe 34 which sucks the fil- 
tered water in. Filtered water is taken out through the 
pipe 34 attached and sealed to the frame 30. The filter 
films 31 and 32 and the frame 30 are completely sealed 
so that the wastewater does not enter the space 33 
except through the filter films. 

[0112] When the wastewater is sucked in, some- 
times the filter film 31 of Fig. 5a, a thin resin film, is dis- 
torted to the inner side and breaks. Consequently, to 
make this space as small as possible and make the fil- 
tering capacity large, multiple inner spaces can be 
formed. This is shown in Fig. 5b. In Fig. 5b, only nine 
spaces 33 are shown, but many more can be formed. 
The filter films 31 and 32 are made from a polyolefin 
high polymer film of thickness about 0.1mm and in Fig. 
5b, they are formed into a bag shape as FT. A frame 30 
with a pipe 34 is inserted into this bag-shaped filter FT, 
and the frame 30 and the filter FT are in a face-to-face 
position. Two pressing means RG press the frame from 
both sides to keep the FT fixed to the Frame. The FT is 
exposed through openings OP in the pressing means 
RG. The details will be described with Fig. 6. 
[0113] Fig. 5C shows a cylindrical filtering device 
35. A frame attached to a pipe 34 is cylindrical, and 
openings OP1 and OP2 are provided in the side face of 
the frame. Because the side face corresponding to the 
openings OP1 and OP2 is removed, supporting means 
SUS for supporting the filter film 31 are provided 
between the openings. A filter film is fitted to the side 
face. 

[0114] The filtering device 35 will be described fur- 
ther in detail with Fig. 6. A part 30a corresponding to the 
frame 30 of Figs. 5(b) will be described with Fig. 6b. 
[0115] The part 30a is in a shape that looks like a 
corrugated cardboard. Thin resin sheets SHTIand 
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SHT2 (0.2mm each) are superposed; between them 
multiple sections SC are provided in the vertical direc- 
tion; and spaces 33 are formed enclosed by the resin 
sheets SHTIand SHT2 and the sections SC. The cross- 
section of the spaces 33 is a rectangle of length 3mm 
and width 4mm.lt is shaped as if many straws having 
this rectangular cross-section have been lined up and 
integrated. The symbol 30a, because it keeps the filter 
films FT of both sides at a fixed spacing, is called a 
spacer. 

[0116] In the surfaces of the thin resin sheets 
SHTIand SHT2 of this spacer 30a, many holes HL of 
diameter 1 mm are opened, and the filter films FT are fit- 
ted to those surfaces. Filtered water filtered by the filter 
films FT passes through the holes HL and the spaces 
33 and leaves through the pipe 34. 
[0117] The filter films FT are fitted to the resin 
sheets SHT1 and SHT2 of the spacer 30a. In the resin 
sheets SHTIand SHT2 of the spacer 30a there are 
parts where holes HL are not formed.. There is no filter- 
ing function on the filter film FT corresponding to the 
parts where holes HL are not formed because wastewa- 
ter does not pass through and parts where removables 
are not trapped arise. To prevent this phenomenon, a 
plurality of filter films FT are fitted. An outermost filter 
film FT1 is a filter film for catching removables, and 
toward the surface SHT1 of the spacer 30a, a plurality of 
filter films having larger pores than the pores of the filter 
film FT1 are provided. In Fig. 6, an inner filter film FT2 is 
provided next to the filter film FT1 . Even at parts of the 
spacer 30a where holes HL are not formed, because 
the filter film FT2 has large pores than those of the FT1 , 
the entire face of the filter film FT1 has a filtering func- 
tion, and removables are trapped on the entire face of 
the filter film FT1., The second filter film is formed by 
those removables over the entire front and rear faces of 
SHT1 and SHT2. Although the filter sheets SHTIand 
SHT2 are shown like rectangular sheets in Fig. 6b, they 
may be formed as bags as shown in Fig. 5b. 
[0118] Fig. 6a, Fig. 6c, and Fig. 6d show how the 
baglike resin sheets SHTIand SHT2, the spacer 30a 
and the pressing means RG are installed. 
[0119] Fig. 6a shows a perspective view of an 
exemplary filtering device 35, Fig. 6c shows a cut view 
from the head of the pipe 34 in the direction of the 
extension of the pipe 34 (the vertical direction), as 
shown by the A- A line of Fig. 6a, and Fig. 6d shows a 
sectional view of the filtering device 35 cut in the hori- 
zontal direction. 

[0120] In Rg. 6c and Fig. 6d, the spacer 30a is 
inserted into the bag-shaped filter FT of Fig. 5b, and the 
four sides including the filter FT are sandwiched by the 
pressing means RG. The three sides closed in bag form 
and the remaining one side are fixed with an adhesive 
AD1 coated on the pressing means RG. Between the 
remaining one side (the open part of the bag) and the 
pressing means RG, a space SP is formed, and filtered 
water produced in the spaces 33 is sucked into a pipe 



34 through the space SR In the openings OP of the 
pressing means RG, an adhesive AD2 is provided all 
the way around, and they are completely sealed, so that 
fluid cannot enter except through the filter. 

5 [0121] The spaces 33 and the pipe 34 are con- 
nected, and when the pipe 34 is sucked, fluid passes 
through the pores in the filter films FT (FT1 and FT2) 
and the holes HL in the spacer 30a toward the spaces 
33, and the filtered water can be transported from the 

io spaces 33 via the pipe 34 to the outside. The sheets 
SHT constituting the spacer 30a, support the filter films 
FT because areas other than where the holes HL are 
formed are made flat. Therefore, the filter films FT can 
maintain flat faces at all times, which help prevent 

is breakage of the second filter film. 

[0122] The operation of the filtering device 35 is 
shown schematically in Fig. 7. If the pipe 34 is sucked 
with a pump in the direction as shown by the arrows 
without hatching, wastewater flows in through the filters 

20 and is filtered. 

[0123] A second filter film 36 is formed on the verti- 
cally disposed filtration device by layers of removables 
trapped by the first filter films 31 and 32. Because the 
second filter film 36 consists of solid removables which 

25 have aggregated, by applying an external force to the 
second filter film 36, it is possible to remove the second 
filter film 36 entirely, or remove a surface layer of the 
second filter film 36. Removal can be realized simply by 
the ascending force of bubbles, a water flow, sound, 

30 ultrasound vibration, mechanical vibration, rubbing of 
the surface with a squeegee, or an agitator or their 
equivalents. And the immersed filtering device 35 itself 
may be made to move in the wastewater (raw water), 
and a water flow thereby produced on a surface layer of 

35 the second filterfilm 36 can remove the second filterfilm 
36. For example, in Fig. 7, the filtering device 35 may be 
moved to the left and right as shown by the arrows Y 
about its base face as a support point. Because the fil- 
tering device itself moves, a flow can be created, and a 

40 surface layer of the second filter film 36 can be 
removed. If a bubble generating device 54 to be dis- 
cussed in detail later is used for the above-mentioned 
movable structure as well, bubbles can be made to 
strike the entire filtration faces, and removed matter can 

45 be resuspended into the wastewater efficiently. 

[0124] If the cylindrical filtering device shown in Rg. 
5C is employed, the filtering device itself can be rotated 
about the centerline CL as an axis, and the resistance of 
wastewater can be reduced. As a result of the rotation, 

so a water flow arises on the filter film surface, and remov- 
ables of the second filterfilm surface layer can be trans- 
ferred back into the wastewater, and the filtering 
capacity can be maintained. 

[0125] In Rg. 7, as the method for removing the 
55 second filter film, an example wherein the ascending of 
bubbles is utilized is shown. Bubbles ascend in the 
direction of the arrows shown with hatching, and the 
ascending force of those bubbles and bursting of bub- 
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bles apply an external force directly to the removables. 
Also, water flow resulting from the ascending force of 
bubbles and bursting of bubbles applies an external 
force to the removables. And as a result of this external 
force, the filtering capacity of the second filter film 36 is 5 
constantly refreshed, and a substantially constant filter- 
ing capacity is maintained. 

[0126] Another embodiment of the invention is 
related to the maintenance of filtering capacity. Even if 
clogging occurs in the second filter film 36 and its filter- 
ing capacity falls, by applying an external force like the 
bubbles described above, removables constituting the 
second filter film 36 can be transferred into the waste- 
water, thereby maintaining the filtering capacity over a 
long period. 

[0127] Depending on the way the external force is 
applied, there are two methods of filtration. One is a 
method wherein the second filter film 36 is completely 
removed. In this case, small removables pass through 
the filter film because there are no removables layered 
on the first filter film. Until it is confirmed that small 
removables are being trapped, the filtered water is recir- 
culated to the water vessel (tank) containing the waste- 
water (raw water). Alternatively, though less efficient, 
filtered water containing small removables can be 
moved to another water vessel until small removables 
are trapped on the film. 

[0128] The second is a method wherein a film 
(removables which are the cause of clogging) formed on 
the extreme surface of the second filter film 31 and 32 is 
moved. Because removables causing clogging are 
mostly on the extreme surface of the filter film, by 
releasing them by an external force produced by means 
of, for example, bubbles, a constant filtering capacity 
can be maintained at all times. This can be thought of as 
keeping the thickness of the second filter substantially 
constant by applying an external force. It is a repitive 
cycle of removables plugging the gaps and pores, exter- 
nal force agitating the extreme layer to unplug and open 
the gaps and pores, wastewater entering through the 
opened gaps and pores, and removables plugging the 
gaps and pores again.. The filtering capacity can be 
maintained at all times by adjusting the size of the bub- 
bles, their amount, and the duration of the application of 
the bubbles. 

[0129] To maintain the filtering capacity, the exter- 
nal force may be applied constantly or intermittently. 
[0130] It is prefer that the filter film be completely 
immersed in the raw wastewater. If the second filter film 
is in contact with air for a long time, the film may dry and 
flake or crumble. Even if it has just a small location 
exposed to the atmosphere, the filter film will take in air 
and reduce the filtering capacity. 
[0131] As long as the second filter film 36 can form 
on the first filter films 31 and 32, the first filter films 31 and 
32 may be made of sheet-form high polymer or ceramic 
and may be of the suction type or the pressurized type. 
However, the first filter films 31 and 32 are preferably 



high polymer films and of the suction type. 
[0132] The cost to make a sheet-form ceramic filter 
is high. If cracks form, leaks occur and filtering becomes 
impossible. For the pressurized type, the wastewater 
must be pressurized. For example, , the top of the tank 
50 in Fig. 8 must not be an open type but a closed type 
to apply pressure. However, it is difficult to produce bub- 
bles in a closed type. On the other hand, a high polymer 
film can be molded into various sheets and bag-form fil- 
ters. Since they are flexible, cracks do not form and 
forming concavities and convexities in sheets are easy. 
As a result of forming concavities and convexities, the 
second filter film lodges onto the sheet, and flaking off 
into the wastewater can be suppressed. Furthermore if 
it is suction type, the tank can be an open type. 
[01 33] The pressurized type makes the formation of 
the second filter film difficult. In Fig. 7, if the pressure 
inside the spaces 33 is 1 , a pressure of more than 1 
must be applied to the wastewater. Consequently, a 
load acts on the filter film, and also lodged removables 
are fixed by high pressure, and removables would prob- 
ably not be dislodged easily. 

[0134] A suction type mechanism in which a high 
polymer film is employed as a filter film is shown in Fig. 
8. 

[0135] Fig. 8 shows a raw water tank 50. Above the 
tank 50, a pipe 51 is provided as a means to supply raw 
water. The pipe 51 passes fluid containing removables. 
For example, the pipe 50 may carry wastewater (raw 
water) containing removables out from a dicing appara- 
tus, a back-grinding apparatus, a mirror polishing appa- 
ratus or a CMP apparatus used in manufacturing 
semiconductors. In the following example, wastewater 
will be assumed to contain silicon waste produced from 
a dicing machine. 

[0136] In raw water 52 stored in the tank 50, a plu- 
rality of filtering devices 53 are immersed. Under these 
filtering devices 53, a bubble generating device 54 is 
provided, and its position is adjusted so that bubbles 
pass over the surface of the filter films. An air blower 55 
is attached to the buble generating device 54. 
[01 37] A pipe 56 fixed to the filteri ng devices 53 cor- 
responds to the pipe 34 of Fig. 5 through Fig. 7. Filtered 
water filtered by the filtering devices 53 passes through 
this pipe 56 and is selectively transported through a first 
valve 58 to a pipe 59 on the tank 50 side and a pipe 60 
on a reuse (or draining) side A second valve 61 , a third 
valve 62, a fourth valve 63 and a fifth valve 64 are 
attached to the side wall or the bottom of the tank 50. 
And attached to the end of a pipe 65 is a separately pro- 
vided filtering device 66. 

[0138] The raw water 52 supplied through the sec- 
ond valve 61 is stored in the tank 50 and filtered by the 
filtering devices 53. Bubbles pass through the surfaces 
of filter films fitted to the filtering devices, and ascending 
force and bursting of the bubbles move silicon waste 
trapped on the filter films. The bubbles are applied con- 
stantly to maintain the filtering capacity. 
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[0139] When the filter films are newly fitted, or when 
it has been stopped for a long time because of a holiday, 
or when silicon waste is mixed in the pipe 56, the first 
valve 58 is used to recirculate the filtered water through 
the pipe 59 to the tank 50. Otherwise, the first valve 58 5 
is switched to the pipe 60 and the filtered water is 
reused. 

[0140] When the filter films are newly fitted, the 
recirculation time differs according to the size of the fitter 
films, the amount of the silicon waste, and the suction 10 
speed. However, second filter films can form on the sur- 
faces of the filter films in 4 to 5 hours. The formed sec- 
ond filter films are able to catch silicon waste of below 
0.1 u.m in size. However, if the size of the filter films is 
small, approximately 30 minutes is enough to form the 15 
second filter film. Accordingly, if the recirculation time is 
known, a timer may be set and the first valve 58 may be 
automatically switched when a predetermined time has 
elapsed. 

[0141] The frame (for example, a pressing means 20 
RG) of Fig. 6 in which the filter films are mounted has 
the dimension of about 1 00cm in height, about 50cm in 
width, and about 5 to 1 0 mm in thicknes. A plurality of fil- 
tering devices 35 with approximately 0.1mm thick filter 
films are installed on both faces of the spacer 30a. 2s 
[0142] When the removables are higher than a pre- 
determined concentration, the filtered water is deter- 
mined to be irregular, and recirculation is automatically 
started or a pump is stopped and filtering is stopped. 
During recirculation, since there is a risk of wastewater 30 
overflowing from the tank 50, fluid supply from the pipe 
51 to the tank 50 may be stopped. 

[1] In the case that filter films are newly installed to 
a frame (spacer). 35 

Initially, when second filter films have not yet 
formed, the filtering capacity is low. The wastewater 
is recirculated to form the second filter films with 
removables trapped on the filter films. The second 
filter films are grown to a state (below a first prede- 40 
termined value) such that a target particle diameter 
is trapped by the second filter films, and after the 
formation of the second filter films, the first valve 58 
is switched and filtered water is fed to the pipe 60 
and the filtration is started. as 
[2] In the case that filtering is stopped for holidays, 
long vacations, maintenance and the like and filter- 
ing is restarted. 

Because the second filter films are made from 
removables and are in wastewater, when filtering is so 
stopped for a long time, the films crumble. Recircu- 
lation restores the state of the second filter films. 
Filtered water is recirculated until the concentration 
of the removables falls below the first predeter- 
mined value, and thereafter the first valve 58 is ss 
switched and filtration is started. Bubbles are gen- 
erated at least when filtration is started, if not ear- 
iler. 



[3] In the case that trapped removables are mixed 
back into wastewater. 

When the second filter films partly crumble, or 
when the second filter films are disrupted, remova- 
bles mix back into the filtered water. 
When the second filter films have partly crumbled 
and the concetration of the removables has 
become higher than a predetermined value (sec- 
ond predetermined value), recirculation is started to 
restore the second filter films. When the remova- 
bles in the filtered water reaches a predetermined 
concentration (first predetermined value) the first 
valve 58 is switched and filtered water is fed to the 
pipe 60 and filtration is started. Bubbles are gener- 
ated at least from the time filtration is started. 

When the filter films are broken, it may become 
necessary to stop the pump 57 and replace the fil- 
ter films or replace the filtering devices 53 them- 
selves. When the filter films are new, wastewater is 
recirculated as in [1]. Filtering devices whose filter 
films are not broken and have second filter films 
formed on their surfaces may be separately pre- 
pared and substituted. The second filter films may 
trap removables to the first predetermined value, 
and when they cannot, recirculation is carried out. If 
they can, the first valve 58 is switched and filtered 
water is fed to the pipe 60 and filtration is started. 
[4] In the case that the level of the wastewater in the 
tank 50 falls and the filter films contact the atmos- 
phere. 

Before the filter films contact the atmosphere, the 
pump is stopped and filtering is stopped on the 
basis of a level indicated by a sensor provided in 
the wastewater. Furthermore, bubbles may be 
stopped. Although wastewater is supplied through 
the pipe 51 and the level of the wastewater rises, 
because there is a risk of the second filter films 
crumbling under turbulence caused by the waste- 
water, the pump is stopped. And when the filtering 
devices 53 is completely immersed in the waste 
water , the pump is started. During recirculation, 
removables are detected, and when the remova- 
bles in the filtered water have reached a predeter- 
mined concentration (first predetermined value), 
the first valve 58 is switched and filtered water is fed 
to the pipe 60. 

[0143] The first predetermined value and the sec- 
ond predetermined value indicating the concentration of 
removables in the filtered water may be the same, or the 
second predetermined value may deviate a certain 
amount from the first predetermined value. 
[01 44] A sensor 67 constantly senses silicon waste. 
The sensor 67 can be a light sensor with light-receiv- 
ing/light-emitting devices . The light-emitting device may 
be a light-emitting diode or a laser. The sensor 67 may 
be attached partway along the pipe 56 or partway along 
the pipe 59. 



11 



21 



EP 1 055 445 A2 



22 



[0145] With time, the raw water becomes concen- 
trated. And when it has reached a predetermined con- 
centration, filtration is stopped, and using PAC, or 
AI 2 (S0 4 )3 or the like, the raw water is made to undergo 
coagulating sedimentation and left to stand. When this 5 
is done, the raw water in the tank generally divides into 
layers. Going from the upper layers to lower layers, the 
raw water is almost clear to completely opaque due to 
removables. The raw water is collected by a selective 
use of the valves 61 through 64. 10 
[0146] For example, the almost clear raw water con- 
taining little silicon waste is collected through the filter- 
ing device 66 by opening the second valve 61 . Then the 
valves 62and 63 are successively opened and raw 
water is collected. Concentrated slurry settling at the is 
bottom of the raw water tank Is collected by opening the 
valve 64. 

[0147] If the fifth valve 64 is opened first, concen- 
trated slurry flows under the weight of the raw water, 
and water above the slurry also flows out, making the 20 
controlled collection of water difficult. For this reason, 
the valves are opened in the order 61 , 62, 63, and 64 to 
collect the raw water in a controlled manner. 
[0148] In the lower middle of Fig. 8 (drawing sur- 
rounded by a dotted line) a raw water level checking 25 
means 80 of the raw water tank 50 is shown. An L- 
shaped pipe 81 is attached to the side face of the tank 
50, and depending on the raw water level at least one 
pipe 82 is attached. The external diameter of the pipe 
82 matches the internal diameter of the pipe 81 to fit 30 
onto the pipe 61 . 

[0149] As an example, when the level of the raw 
water reaches a position slightly higher than the height 
at which the fourth valve 63 is attached, the pipe 82 can 
be fitted and a transparent viewing window can be pro- 35 
vided in the pipe 82 extending upward, whereby the 
level of the raw water can be checked. Accordingly, the 
raw water level can be checked through the viewing win- 
dow while raw water other than the concentrated slurry 
is removed to the limit 40 
[01 50] When the pipe itself is made of a transparent 
material such as glass, the raw water level can be 
checked without a separate viewing window being pro- 
vided. And this checking means may be pre-installed. 
[0151] On the other hand, on the lower left of Fig. 8, 45 
a means for collecting the water above the concentrated 
slurry to the limit is shown. That is, on the inside of the 
raw water tank 50, an L-shaped pipe 81 is mounted as 
shown in the figure. If an amount of silicon waste is 
specified, and if an amount of concentrated slurry is so 
specified, the height of the head of the pipe 81 can be 
determined. Accordingly, if the head part of the pipe 81 
or 82 is disposed in a place slightly higher than the top 
layer of the concentrated slurry, the raw water can be 
allowed to flow out of the filtering device 66 automati- 55 
cally to this height Even if the fourth valve 63 is opened 
accidentally, the outflow of raw water can be stopped at 
the level of the head of the pipe 81 or 82. When the level 



of the concentrated slurry changes, the pipe 82 can be 
removed to adjust the collecting level of the raw water. 
Several pipes 82 may be prepared and any number of 
stages may be attached according to the level of raw 
water. 

[0152] Although a method for collecting concen- 
trated water by coagulating sedimentation has been 
described above, it may not be limited to this. For exam- 
ple, when the raw water 52 has reached a certain con- 
centration, it may be moved to another filtering device 
66 (FD). As an example, CMP (Chemical Mechanical 
Polishing) uses slurry with a chemical and abrasive 
grains of below 0.1 um. And during polishing, water is 
supplied, and as wastewater something whose concen- 
tration is slightly lower than the slurry is discharged. 
However as the concentration of the raw liquid dis- 
charged increases as it is filtered, viscosity also 
increases. Since the polishing waste is very fine, the fil- 
tering capacity can rapidly fall. Consequently, when a 
predetermined concentration is reached, this raw liquid 
may be moved to another filtering device FD and fil- 
tered. That is, when filtering with the filtering devices 53 
has continued and the raw water has reached a prede- 
termined concentration, it may be moved to another fil- 
tering device FD and filtered. For example, as shown in 
the lower right of Fig. 8, the raw water may be fed to the 
upper side of a filter FT1 and the raw water may be vac- 
uum-sucked with a pump P. And this filtering device may 
be mounted in a concentrated recovery pipe for recov- 
ery. The raw liquid is filtered through the filter FT1 and 
sucked until the highly concentrated raw liquid becomes 
somewhat solid. Meanwhile, as a result of the raw liquid 
being moved to the filtering device FD, the raw water 
level of the tank 50 falls; but dilute raw water can be sup- 
plied through the pipe 51 . When the raw water concen- 
tration thins and the raw water immerses the filters 
completely, filtration can start again. 
[0153] The filtering devices FD and 66 can be used 
as removed particle recovery devices. For example, 
when the raw water tank 50 containing silicon waste of 
semiconductor wafers reaches a predetermined con- 
centration, instead of performing coagulating sedimen- 
tation, the raw water may be separated with the filtering 
device 66 (FD). Separated silicon waste is of high purity, 
and not having reacted with a chemical, it may be re- 
melted into ingots of Si for wafer use again. Further- 
more, recovered Si can be reused as materials for tiles, 
cement and concrete. 

[0154] As described above, the system of Fig. 8 is 
made up of the raw water tank 50, the filtering devices 
(immersion/suction) 53, and the small pump 57. 
[0155] Because it is sucking at a low pressure (see 
Fig. 12) so that the first filters do not clog, the pump 57 
can be a small pump. In the past, because only the raw 
liquid passed through a pump, the interior of the pump 
wore and the pump's life span, was very short. However 
in this construction, filtered water passes through the 
pump 57, and therefore, its life is greatly increased. 
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Consequently, since the scale of the system can be 
made small, electricity costs for operating the pump 57 
can be reduced to about 1/5 to 1/4 the cost of the prior - 
operation and also pump replacement costs can be 
greatly reduced, and with the initial cost reduction of 1 /3 5 
and the running cost reduction overall of 1/5, it is possi- 
ble to greatly reduce maintenance costs. According to 
the experimental results, 1 year operation without main- 
tenance is possible. 

[0156] And as shown in Fig. 5 through Fig. 7 the fil- 
tering devices 53 have a simple structure made up of 
the frame 30 for reinforcement and the filter films 31 and 
32 and the pipe 34 attached to the frame 30, and pipes 
for transporting filtered water. 

[0157] The filter films are polyolefin films and their 
mechanical strength is high so they do not break even 
when dropped, and their resistance to chemicals such 
as acids and alkalis is high. Consequently, whereas in 
the past, as shown in Fig. 12, the raw water concentra- 
tion of about 300 milligrams/liter was the maximum that 
was able to be handed. With this apparatus, about three 
times the previous concentration, about 900 milli- 
grams/liter, can be handled, and direct chemical coagu- 
lating sedimentation with the installed filter films can 
also be performed. 

[0158] And when the raw water tank is used for 
coagulating sedimentation, extra pipes and pumps and 
so on become unnecessary, and a resource-saving fil- 
tering system becomes possible. For example, with a 
system to which five dicing apparatuses are attached, 
performing coagulating sedimentation once or twice are 
year is sufficient. Consider a 5-inch dicing wafer, which 
has a thickness of 625pm, weighs 6 grams, and has a 
blade of 40u.m in width in the grooves of dicing depth 
1 B0 to 200ujn. An average 1 60 of those are formed in a 
grid. One dicing wafer produces about 0.3 grams (about 
5% of one wafer) of sludge (silicon waste). 
[0159] Because the filtering device performs its 
function by suction, as shown in Fig. 12, fine particles 
do not enter the fine pores of the filter films at low flow 
rate and low pressure. Furthermore, by forming the sec- 
ond filter films, the fine particles can be prevented from 
entering into the fine pores of the first filter films. Thus, 
the filtering performance can be improved. By means of 
an external force such as air bubbles, continuous filter- 
ing is possible. The filtering (suction) rate can be 0.3 to 
0.5 meters/day, the filtering (suction) pressure can be 
0.2 to 0.5kg/cm 2 , and the life of the filtering films can be 
expected to be over five years. And the filtering speed 
and filtering pressure are set in a range such that there 
is no disruption of the second filter films because of 
breaking or deformation of the first filter films, and filter- 
ing speeds of 0.01 to 5 meters/day and filtering pres- 
sures of 0.01 kg/cm 2 to 1.03Kgf/cm 2 (1 atmosphere) are 
essentially possible. 

[0160] With the suction rate of 0.3 meters/day, 252 
liters/(one filter film) of raw water can be processed in 
one day, and with the suction rate of 0.5 meters/day, 450 



liters/(one filter film) of raw water can be processed in 
one day. The size of the frame of the filter can be about 
1 00cm x 50cm x 1 0mm. 

[0161 ] And in the dicing process, 3 to 5 liters/min of 
pure water may be necessary, and in a year 1 8000 tons 
may be used. To make pure water for dicing, it takes 
about 500 Yen to 1000 Yen/ton. However by using this 
system of the present invention, because filtered water 
can be reused, cost reduction is possible. As mentioned 
above, with the initial cost being 1/3 the prior cost and 
since running costs overall can be reduced to 1/5 the 
prior cost, the maintenance costs can be greatly 
reduced. 

[0162] The concentrated raw liquid has been 
treated as industrial waste, and the processing of this 
waste costs 3 million Yen/year. However by reusing fil- 
tered water, and reusing separated Si, the quantity of 
the concentrated raw liquid can be essentially reduced 
to zero, and the rate of resource recycling can be about 
97.6%. 

[0163] Furthermore, the adhesion of silicon waste 
to the filter film interior can be prevented, and back- 
washing, which had hitherto been necessary, has 
become unnecessary. 

[0164] Although the foregoing description was 
made with silicon waste arising from a Si wafer as the 
removables, this invention can be utilized in other fields, 
as explained previously. In those fields, wastewater 
caused damages to earth's environment, but by 
employing this invention such damages can be greatly 
reduced 

[0165] For other examples of industrial waste pro- 
duction, there are garbage incinerator plants that pro- 
duce substances having cfioxins, uranium purifying 
factories that produce radioactive waste substances, 
and factories producing powders that produce harmful 
industrial waste substances. By employing the inven- 
tion, waste having harmful substances can be removed 
regardless of the size oil the harmful substances.. 
[0166] And if the removables are inorganic solids 
including at least one element among those of 2a group 
through 7a group, and 2b group through 7b group in the 
periodic table, those removables can be almost com- 
pletely removed by employing this invention. 
[0167] The filtering system of Fig. 8 combined with 
a dicing apparatus system is shown in Fig. 9. Some 
common parts in Fig. 8are omitted in Fig. 9 for brevity. 
[0168] A semiconductor wafer W is attached to a 
table of the dicing apparatus. SW1 and SW2 are show- 
ers for spraying pure water on a dicing blade DB. SW3 
is a shower for showering the wafer W and removes sil- 
icon waste arising from the wafer W during dicing. The 
shower SW3 may supply water from above the wafer or 
from the side. The position of the shower SW3 is not 
limited to a particular position. It is only necessary that 
a flow of water is produced on the wafer surface. 
[0169] There is a receptacle BL below the wafer W 
for receiving wastewater, and the pipe 51 connected to 
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the raw water tank 50 is attached to a lower part of the 
receptacle tray BL. 

[0170] Accordingly, as described above with refer- 
ence to Fig. 8, wastewater produced in the dicing appa- 
ratus passes through the raw water tank 50 and the s 
filtering devices 53 and becomes clean water (filtered 
water) again, and is transported out through the pipe 56 
and the pipe 60. The filtered water may be reused as 
pure water for the dicing apparatus through a pipe 71 , or 
may be reused in another place through a pipe 72. If it io 
is reused in another place, the pipe 71 is removed, and 
separate pure water is supplied through a pipe 70. The 
filtered water can also be returned to nature. 
[0171] An exemplary system will be explained using 
Figs. 9 and 10. is 
[0172] Industrial-use water is stored in an indus- 
trial-use water tank 101. The industrial-use water is 
transported by a pump P1 through filters 102and 103 to 
a filtered water tank 104. The filter 1 02 is a carbon filter, 
and removes debris and organic matter. The filter 1 03 20 
removes carbon arising from the filter 102. 
[0173] The filtered water is transported by a pump 
P2 through a reverse osmosis filtration device 1 05 to a 
pure water tank 106. This reverse osmosis filtration 
device 105 uses reverse osmosis films, and waste 25 
(debris) below 0.1 u.m is removed. The pure water of the 
pure water tank 106 is transported to a pure water tank 
111 through a UV disinfection device 107, adsorbing 
devices 108and 109 and a device 110 for lowering the 
resistance of the pure water. 30 
[0174] The UV disinfection device 107 as the name 
suggests disinfects the pure water with ultraviolet rays, 
and devices 1 08 and 1 09 are for removing ions by ion 
exchange. A device 1 1 0 is for mixing carbon dioxide gas 
into the pure water. Then the resistance of the pure 35 
water is high, problems such as charging up of the blade 
arise. To prevent this the device 110 deliberately lowers 
the resistance of the pure water. 
[0175] Using a pump P3 the pure water is supplied 
to a dicing apparatus DM. At 112, waste (debris) over 40 
the size of about 0.22um is removed again. 
[0176] Then wastewater produced in the dicing 
apparatus DM is stored in a raw water tank 113 using a 
pump P4, and filtered by a filtering device 114. The 
process is the same as that discussed in Fig. 5 through 45 
Fig. 8. Filtered water filtered by the filtering device 114 
is returned to the filtered water tank 1 04 and reused. 
Depending on the filter diameter and filtering capacity of 
the filtering device 114, the filtered water may be 
returned to the pure water tank 1 06, as shown by a solid so 
line. 

[0177] In the filtering device 114, when silicon 
waste is mixed with the filtered water, it is returned to 
the raw water tank 1 1 3, as in Fig. 4. 
[0178] The raw water tank 1 1 3 is the raw water tank ss 
50 employed in Fig. 8, and by providing an immersed fil- 
tering device in the raw water tank 113, the raw water 
tank itself becomes a concentrated water tank, and the 



filter film also including silicon waste functions as a filter, 
and when silicon waste is mixed with the filtered water, 
it is returned to the raw water tank using a valve similar 
to the valve 58 in Fig. 8. 

[0179] A back-grinding apparatus is shown in Rg. 
11. Even if this apparatus is installed in place of the dic- 
ing apparatus, because Si waste is still mixed in with the 
wastewater the foregoing embodiment can be 
employed. 

[0180] Like dicing back-grinding also has a turnta- 
ble 200, and at least one wafer 201 is placed on this. 
From above a grindstone 202 is brought into contact 
with the wafer, and the wafer rear face is ground. A noz- 
zle 204 is constructed so that filtered water can be sup- 
plied from a pipe similar to the pipe 60 in Fig. 9 and Fig. 
10 and reused. The turntable 200 is a spool type and 
rotates, and the grindstone also rotates. A wastewater 
receptacle 203 receives wastewater produced in this 
grinding, and it is transported through the pipe 51 to the 
raw water tank 50. 

[01 81 ] When a filter is made with removables, filter 
pores smaller than the removables constituting the filter 
can be formed, and through those small pores still 
smaller removables can be removed. Consequently, it is 
possible to remove sub-micron removables smaller than 
0.1jim. 

[0182] Next, a mobile maintenance system using a 
filtration system of the present embodiment will be 
described by reference to FIG. 6. 
[0183] This mobile maintenance system is control- 
led through use of an ITS communications system 
which uses a highway communications network or the 
Internet. The destination of the mobile maintenance 
system is controlled by a traffic control room through 
use of a position detection system, thus controlling a 
travel route or a maintenance cycle. This mobile system 
travels to the customer's site, to thereby perform main- 
tenance on a filtration system. 

[0184] As shown in FIG. 13, the mobile mainte- 
nance system is embodied by use of an aluminum hol- 
low-type open-sided 4-ton truck serving as a regular 
maintenance car 300. The regular maintenance car is 
equipped with a sludge recovery device 301 for recover- 
ing dicing waste which is an object of removal; an elec- 
tric hoist 302 for carrying the recovered sludge; and a 
sludge recovery container 303 for storing the thus- 
recovered sludge. 

[0185] The sludge recovery device 301 is provided 
with a maintenance filter consisting of a discharge pipe 
and a supply pipe. Wastewater having a high concentra- 
tion of object of removal stored in a customer's tank 
equipped with a filtration device is guided to the mainte- 
nance filtration device 301a provided in the mobile 
maintenance system, by way of a discharge valve 
attached to the bottom of the customer's tank. The 
object of removal is recovered by the maintenance filter, 
and the wastewater from which the object of removal 
has been removed is returned to the customer's tank. 
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The dicing waste stored in the maintenance filter of the 
sludge recovery device is recovered by means of taking 
only a filter through use of an elevation system 301 b 
and exfoliating the dicing waste by application of exter- 
nal force. By application of external force to the surface 
of the filter, the sludge adhering to the surface of the 
maintenance filter is recovered. In a case where the fil- 
ter of the customer's tank is fractured or clogged, filter 
maintenance is performed in the form of; for example, 
replacement of a damaged filter, removal of precipi- 
tates, or removal of a clog. Further, the maintenance car 
can also deliver and install a new filtration device. 
[0186] The regular maintenance car 300 is provided 
with a generator 304, a bumping post 305, an illumi- 
nated work display panel 306, steps 307, an accessory 
storage box 308, an accessory storage section 309, and 
an ITS communications system 310, as well as the 
sludge recovery device 301 , the electric hoist 302, and 
the sludge recovery container 303. 
[0187] This regular maintenance car travels to the 
customer's site. Wastewater which is stored in the raw 
water tank 50 as described in connection with FIG. 9 
and which has a high concentration of object of removal 
is guided to the sludge recovery device 301 provided on 
the maintenance car 300, by way of the discharge valve 
attached to the tank 50. The object of removal is recov- 
ered through use of the maintenance filter of the sludge 
recovery device 301 . The wastewater from which the 
object of removal has been removed is returned to the 
customer's tank. 

[0188] Preferably, during the recovery and delivery 
service, the work display panel 306 is illuminated, to 
thereby indicate a working notice. 
[0189] When a fluid including removables is passed 
through the first filter and a second filter made of the 
removables is formed on the surface of the first filter, a 
second filter made up of pores smaller than the pores of 
the first filter can be made on the surface of the first fil- 
ter, and it is possible to form a filter having a good filter- 
ing performance that can remove smaller removables. 
[0190] Furthermore because it is made by remova- 
bles being combined and gaps of various shapes are 
formed between the removables, entry passages for the 
fluid can be provided. 

[0191] As a result of the fluid including removables 
being recirculated through the first filter, a second filter 
made up of pores smaller than the pores of the first filter 
grows on the first filter surface, and because small 
removables having passed through the pores of the first 
filter also recirculate, it is possible to form a second filter 
that can trap small removables having passed through 
the pores of the first filter. 

[0192] As a result of removables of different sizes 
being layered on the filter and the second filter, pores 
which the fluid can pass through and which can trap 
small removables can be formed. 
[0193] As a result of the removables having a parti- 
cle diameter distribution having two peaks and the size 



of the pores of the first filter being between the two 
peaks, large removables of the particle diameter distri- 
bution can be trapped. As the trapped removables are 
layered in various forms, a second filter with small pores 

5 is formed, and because gaps through which the fluid 
can flow are provided between the trapped removables, 
it is possible to form a filter which can catch small 
removables and through which the fluid can pass. 
[0194] Initially, filtered fluid in which small remova- 

10 bles are mixed is produced, but by recirculating, a filter 
can be made to trap even those small removables. 
Accordingly, if determined that the removables have 
reached a predetermined degree of concentration, 
recirculation is then stopped and filtration is started. It is 

15 possible to filter to a target filtering accuracy. 

[0195] If there is a failure such as the first filter 
breaking down or the second filter crumbling, filtered 
water containing removables that normally should be 
trapped is genreated, and has an adverse effect on the 

20 reusability of the filtered water. However, when a failure 
is detected, recirculation can be started immediately. 
Removables that should be trapped can be returned to 
the raw water tank and the production of filtered water 
containing the removables can be completely pre- 

25 vented. 

[0196] When it is a suction type, the storage vessel 
in which the fluid is stored and the filter is immersed can 
be an open type. When it is a pressurized type, the stor- 
age vessel is a closed type and necessitates a compli- 

30 cated structure. 

[01 97] Because the second filter is made by remov- 
ables simply aggregating, if an external force is applied, 
the whole of the second filter or a surface layer of the 
second filter can be removed, and it is possible to 

35 refresh the filtering performance and maintain the filter- 
ing performance. 

[0198] By using an external force, it is possible to 
remove removables constituting a cause of clogging 
and to form gaps between removables, and to provide 

40 passages for fluid. 

[0199] Because a first filter made of a polyolefin 
high polymer has resistance to alkalis and acids, filter- 
ing of fluids with chemicals also becomes possible. 
Also, coagulating sedimentation can be carried out with 

45 the first filter immersed. 

[0200] As a result of the removables being solids 
and their particle diameters of being differing sizes, 
gaps of various shapes can be formed. Consequently, 
smaller removables can be trapped and more passages 

so for fluid can be provided. 

Claims 



1. An apparatus for filtering a fluid, comprising : 

55 

a first filter; and 

a second filter made of a deposit formed on the 
first filter so as to cover a surface of the first fil- 
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ter, 

wherein the apparatus is disposed in a path 
wherein a fluid including removables pass so 
as to 

filter the removables and thereby to remove the s 
removables from the fluid. 

2. An apparatus for filtering a fluid according to claim 
1 , wherein the deposit which constitutes the second 
filter is made of at least a part of the removables. w 

3. An apparatus for filtering a fluid according to claim 
1 or 2, wherein the filter comprises: 

the first fitter having a clearance forming an is 
inner space; 

the second filter deposited on an outer surface 
of the first filter; and 

a means for sucking the fluid out of the inner 
space. 20 

4. An apparatus for filtering a fluid according to claim 
1 , 2 or 3 wherein 

said filter comprises: 25 
a first filter comprises a frame body and 2 
pieces of filter film supported by the frame body 
and formed on a front face and a bottom face of 
the frame body so as to have a clearance cor- 
responding to the thickness of the frame body 30 
and to face each other through the clearance 
forming an inner space; 

a second filter deposited on a outer surface of 
the first filter; 

a pipe formed in the frame body; and 35 
a sucking means for sucking the fluid out of the 
inner space through the pipe. 

5. An apparatus for filtering a fluid according to claim 

4, wherein the filter further comprises a spacer for 40 
dividing the inner space into a plurality of sections 
extended longitudinally so that the fluid is sucked 
through the sections. 

6. An apparatus for filtering a fluid according to claim 45 
1 , 2 or 3 wherein 

said filter comprises: 

a first filter formed on a side surface of a cylin- 
drical body having a bottom; and so 
a second filter deposited on a outer surface of 
the first filter; 

a pipe formed in the frame body; and 

a sucking means for sucking the fluid out of the 

inner space through the pipe. 55 

7. An apparatus for filtering a fluid according to claim 
6, wherein 



said filter is rotatable along an axis of the cylin- 
drical body. 

8. An apparatus for filtering a fluid according to any 
one of the preceding claims, wherein 

said filter immersed in a tank in which the fluid 
including removables is held. 

9. An apparatus for filtering a fluid according to claim 
8, wherein 

said second filter is a filter formed by causing 
the fluid including removables circulating. 

10. An apparatus for filtering a fluid according to claim 
8 or 9, further comprising: 

a first transporting means for taking out the 
fluid in which a part of removables is removed; 
a second transporting means for supplying the 
fluid into the tank again; 
a third transporting means for collect or taking 
out the fluid; and 

a means for switching the first to third trans- 
porting means so as to transport the fluid taken 
out of the first transporting means to anyone of 
the second and third transporting means. 

11. An apparatus for filtering a fluid according to claim 

10, wherein said switching means comprises a step 
of circulating the fluid for a constant time since 
starting removing by means of said first and second 
transporting means. 

12. An apparatus for filtering a fluid according to claim 

1 1 , wherein said switching means is formed so as 
to collect or exhaust the fluid in which the remova- 
bles are removed through the first and third trans- 
porting means after a constant time since starting. 

13. An apparatus for filtering a fluid according to claim 
10, further comprising a step for detecting an inclu- 
sion degree of removables included in the fluid 
passing through the filter, wherein the fluid is circu- 
lated through the first and second transporting 
means by the switching means, based on a result 
detected by the detecting means by the time point 
when the detected degree has fallen below a first 
constant value, and then the fluid in which remova- 
bles is removed is collected through the first and 
third transporting means by the switching means 
after the time point when the detected degree has 
fallen below the first constant value. 

14. An apparatus for filtering a fluid according to claim 
10, wherein said switching means is controlled so 
as to be able to stop the fluid supply into the tank 
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while circulating, further to start the fluid supply into 
the tank after finishing the fluid circulation. 

15. An apparatus for filtering a fluid according to claim 
10, further comprising a means for detecting an 
inclusion degree of removables included in the fluid 
passing through the filter, wherein the fluid is circu- 
lated through the first and second transporting 
means by the switching means, based on a result 
detected by the detecting means at the time point 
when the detected degree has exceeded above a 
second constant value. 

16. An apparatus for filtering a fluid according to claim 
15, wherein the means for detecting is disposed on 
anyone of the first and third transporting means. 

17. An apparatus for filtering a fluid according to any 
one of the preceding claims, further comprising a 
means for applying an external force to a surface of 
the filter so that a constituent of the second filter 
can be moved. 

18. An apparatus for filtering a fluid according to claim 
17, wherein said means for applying an external 
force is driven intermittently. 

19. An apparatus for filtering a fluid according to claim 
1 7 or 1 B, wherein said means for applying an exter- 
nal force is a means of applying gas flow along a 
surface of the first filter. 

20. An apparatus for filtering a fluid according to claim 
17, 18 or 19 wherein said means for applying an 
external force comprises a means for applying a 
force so as to make a part of the constituent of the 
second filter released. 

21. An apparatus for filtering a fluid according to claim 
17, 18, 19 or 20 wherein said filter is disposed in 
perpendicular direction and said external force 
comprises a raising force of a bubble. 

22. An apparatus for filtering a fluid according to claim 
17, wherein said means for applying an external 
force comprises a means for applying a mechanical 
vibration. 

23. An apparatus for filtering a fluid according to claim 
17, wherein said means for applying an external 
force comprises a meansfor generating a sonic 
wave. 

24. An apparatus for filtering a fluid according to claim 
17, wherein said means for applying an external 
force comprises a means for generating a flow of 
the fluid. 



25. An apparatus for filtering a fluid according to any 
one of the preceding claims, wherein said first filter 
is made of polyolefin high polymer. 

5 26. An apparatus for filtering a fluid according to any 
one of the preceding claims, wherein said first filter 
has an uneven surface. 

27. An apparatus for filtering a fluid according to any 
10 one of the preceding claims, wherein said first filter 

has a bag typed filter in which clearance is formed 
and in which suction pipe for sucking is inserted. 

28. An apparatus for filtering a fluid according to any 
75 one of the preceding claims, wherein said second 

filter comprises at least one element of Si, SiGe, 
AI2O3, Si oxide, metal oxide, and II a-Vlla, Mb -VI lb 
group of elements. 

20 29. An apparatus for filtering a fluid according to claim 
28, wherein said second filter comprises Si. 

30. An apparatus for filtering a fluid according to claim 
28, wherein said second filter comprises mainly 

25 flake type of Si. 

31. An apparatus for filtering a fluid according to any 
one of the preceding claims, wherein said second 
filter comprises a mechanical processing waste 

30 generated in the mechanical processing step. 

32. An apparatus for filtering a fluid according to any 
one of the preceding claims, further comprising a 
means for coagulating and sedimentating the fluid 

35 including removables. 

33. An apparatus for filtering a fluid according to claim 
32, wherein said means comprises a coagulating 
sedimenting agent. 

40 

34. An apparatus for filtering a fluid according to claim 
32 or 33, further comprising a plurality of drains 
established to the tank and being different height so 
that the coagulating sedimentated fluid can be 

45 drained at each of the layers. 

35. An apparatus for filtering a fluid according to claim 
32, 33 or 34, further comprising a drain at the bot- 
tom of the tank and collecting means for collecting 

so concentrated fluid or sedimented layer out of the 
drain. 

36. A mobile maintenance system comprising a mobile 
unit travels to the customer's site and performs filter 

55 maintenance. 

37. The mobile maintenance system according to claim 
36, wherein 
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the mobile unit is equipped with a filtration 
device having a discharge pipe and a supply 
pipe, as well as with recovery means, the 
recover means guiding wastewater which is 
stored in a tank having a filtration unit and has 5 
a high concentration of object of removal to a 
maintenance filtration device provided on the 
mobile unit, by way of a discharge valve 
attached to the bottom of the customer's tank, 
recovering the object of removal through use of w 
the maintenance filter, and returning the waste- 
water to the customer's tank. 

38. The mobile maintenance system according to claim 
36 or 37, wherein the mobile unit is controlled by a 15 
communications network. 
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FIG. 1 



12A : LARGE REMOVABLES 

12B : SMALL REMOVABLES 




FIG. 2 



12A: LARGE REMOVABLES 

12B : SMALL REMOVABLES 




10 . FIRST FILTER FILM 
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FIG. 3 
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FIG. 4 

DICING WASTE WATER 




J 21 : FILTER FILM 

20: RAW WATER TANK OR 
FILTER OUTER FRAME 
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34 : PIPE 
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FIG. 6 (a) 




35 : FILTERING DEVICE 



FIG. 6 (c) 
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FIG. 7 




I 31 : FIRST FILTER FILM 

32: FIRST FILTER FILM 
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FIG. 8 



DICING WASTE WATER 
( RAW WATER) 



58: FIRST VALVE 
67 : SENSOR 



REUSE OR RECOVERY 
CONCENTRATED 
LIQUID RECOVERY 




50: RAW WATER TANK 



80 : RAW WATER LEVEL CHECKING MEANS 
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FIG. 9 




DICING WASTE WATER 56: PIPE 
(RAW WATER; 



59 58: FIRST VALVE 
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55 : BLOWER 



V REUSE OR RECOVERY 
v CONCENTRATED 
1 UQUID RECOVERY 
66 FILTERING DEVICE 
65 : PIPE 
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FIG. 11 
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FIG. 12 



COMPARISON OF WASTE WATER FILTRATION SYSTEM OF THIS 
INVENTION WITH CONVENTIONAL APPARATUS 





PROCESSING 


PROCESSING 




CAPACITY 5m 3 /h 


CAPACITY 5m 3 /h 


ITEM 


CONVENTIONAL 


APPARATUS ACCORDING 


APPARATUS 


TO INVENTION 


WASTE WATER PROCESSING 


300mg/L 


900mg/L 


CAPACITY (SS) pH 


5-7 


3-11 


INITIAL COST 


1 


0.33 


POWER CONSUMPTION 


23.8kW 


5.3kW 


RUNNING COST 


1 


0.2 


MAINTENANCE NATURE 


ORDINARY 


EASY 


STRUCTURE 


COMPLEX 


SIMPLE 


QUALITY OF FILTERED WATER 


O 


O 


CATCHABILITY OF SLUDGE 


O 


O 


FILTER 


UF MODULE POLYOLEFIN 


POLYOLEFIN 




HIGH POLYMER 2.5kg/cm 2 


0.4kg/cm 2 




(PRESSURIZED) 


(SUCTION; 



CONVENTIONAL APPARATUS AND INVENTION BOTH MADE PROCESSING CAPACITY 
PROCESSING CAPACITY (5m 3 /h FOR COMPARISON) 



L: LITERS 

SS (SUSPENDED SOLIDS) : AMOUNT OF SUSPENDED SOLIDS 
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